Introduction
A gallstone ileus is a mechanical intestinal obstruction caused by a gallstone impaction within the gastrointestinal tract [1] . It mainly occurs following the formation of a cholecystoenteric fistula, most commonly in the duodenum and secondly in the colon. A cholecystocolonic fistula (CCF) is a late complication of repeated episodes of chronic inflammation of the gallbladder in contact with the hepatic flexure, occurring in 0.06%-0. 14% of patients with biliary disease, and it represent around 6.3%-26.5% of all cholecystoenteric fistulas [2] [3] [4] [5] [6] . A gallstone ileus is a rare complication of cholelithiasis, accounting for 1-4% of all cases of intestinal obstruction with a predominance in the female population [1, [5] [6] [7] [8] . The most common place of presentation is within the small intestine, then the stomach and less frequently inside the colon [7] . Impaction of a gallstone in the sigmoid colon causing a large bowel obstruction is rare and it's usually at the sites of previous inflammation or colonic disease [4] .
Here we present a case of a 49-year-old female patient presenting with abdominal pain and bowel obstruction due to a gallstone impaction on the sigmoid colon due to a CCF. No more than 250 cases have been reported; a review of the literature of this rare condition is also revised. The work has been reported in line with the SCARE criteria [9] .
Presentation of case
A 49 year-old female patient was admitted to the hospital with severe abdominal pain, nausea, vomiting, and constipation following a 3-day history of colicky middle abdominal pain. The patient had no relevant medical history, reporting only arterial hypertension being treated with telmisartan.
On examination the patient was hemodynamically stable and afebrile. Physical examination revealed abdominal distension with decreased bowel movements to auscultation accompanied by diffuse tenderness to superficial and deep palpation and a tympanic colonic margin to percussion. After a thorough abdominal exploration, no positive signs for peritonism were detected. Digital rectal examination revealed an empty rectum, without abnormalities.
Laboratories showed a normal hemoglobin of 13.7 g/dl, a WBC of 6.7 × 10ˆ1 0 and no alterations in liver enzymes, except for an elevation in GGT, with a value of 226UL. Simple abdominal radiographs were performed, observing dilated loops of the small bowel, and no signs of gas in the rectum. A CT was https://doi.org/10.1016/j.amsu.2018.06.001ordered, revealing a 3 × 2 cm calcified mass in the sigmoid colon, suggestive of a gallstone, with associated enlargement of the surrounding intestinal wall, with stranding pericolonic fat and signs of diverticular disease (Fig. 1) . A collapsed gallbladder was observed with no dilation of the biliary tree, along with a fistulous connection between the gallbladder and the hepatic flexure (Fig. 2) .
The patient underwent an exploratory laparotomy, and after the abdominal cavity was exposed, signs of dilation of the small intestinal loops became evident. An intraluminal, solid, non-mobile mass was found in the sigmoid colon (Fig. 3 ). An enterolithotomy was performed, and a 4 × 4 cm gallstone was extracted without complications, performing a primary transverse closure of the colon. A fistulous track was observed between the gallbladder and the hepatic flexure of the colon, the small intestine was also adhered to the gallbladder without any anomalous communications (Fig. 4) .
The patient had an adequate postoperative outcome, referring only moderate pain during the first day. Oral intake was reintroduced on the fourth day, without further complications. On the fifth POD the patient was discharged home, with good oral intake and with normal evacuations. On a 8 month-follow up, the patient is doing well with no biliary symptoms.
Discussion
The exact etiology of CCF secondary to gallstone disease may vary. Glenn et al. [10] in their study of a few more than a hundred bilioenteric fistulas, stated that acute inflammation of the gallbladder with obstruction of the cystic duct allows adhesion of the gallbladder to the contiguous organs. This promotes ulceration and ischaemia of the wall of the gallbladder and the adjacent organs, creating an anomalous communication between them. Costi et al. [6] 
Clinical signs of CCF are usually minimal, and preoperative diagnosis of CCF is rare and only considered in 7.9% of all CCF, therefore the diagnosis is often made intraoperatively [6, 11] . Signs and symptoms of a CCF may vary, as it often presents with abdominal pain, nausea, vomit, diarrhea, weight loss, and malabsorption. The later may be present, because the enterohepatic circulation may also be affected; increasing the secretion of water and electrolytes from the colon [2, 3, 6, 12] . This last symptom along with right hypochondrium pain and cholangitis, form a clinical triad described in patients with this entity [6] .
Gallstone ileus develops in 0.3%-0. 5% of patients with cholelithiasis. It constitutes the etiologic factor in less than 5% of cases of intestinal obstruction, but up to 25% of nonstrangulated small bowel obstructions in elderly patients [1, [13] [14] [15] [16] [17] Gallstone impaction occurs most frequently in the small intestine, followed by the colon in 8% of the cases [1, [18] [19] [20] .
In the vast majority of patients presenting with CCF and biliary ileus, the stone is located at the sigmoid colon. The size of the gallstone is presumed to determine whether and where a migrated stone will impact. Small and mid-sized stones are thought to pass through the entire colon, thus being easily expelled through stools; whereas gallstones over 2.5 cm in diameter may cause colonic obstruction at the sigmoid colon [2, 6, 16, 20, 21] . They usually occur secondary to a concomitant pathologic narrowing at that level, with diverticular disease being the most common cause [1, 4, 16, 20, 22] . Our patient had diverticular disease and a gallstone of 4 cm, predisposing it to impact at this point.
Misdiagnosis is common and it also carries a significant rate of complications with a mortality rate ranging from 12% to 27% in most series reported [13, 14, 23] . Preoperatively diagnosis is therefore critical to improve morbidity, mortality and post-operative complications. In 1941, Rigler et al. [24] described four radiographic signs in gallstone ileus: intestinal obstruction; pneumobilia; aberrant gallstone; and change of the position of such gallstone on serial films. The presence of two of the three first signs has been considered pathognomonic. While diagnosing a gallstone ileus, the sensitivity of plain film varied from 40% to 70% and in combination with ultrasonography it increased to 74%, compared to the 93% of sensitivity of the CT scan, making it the gold standard for diagnosis [1, 4, 13, 25] .
Treatment of CCF has changed through the years; traditional treatment during the early 80s suggested a ''two-stage'' procedure, performing a diverting colostomy. Nowadays, a ''one-step'' management has been considered the treatment of choice without significant complications being reported, versus doing only the enterolithotomy alone [6, 26] . When a colonic ileus is present, the preferred treatment is to resolve the obstruction by performing an enterolithotomy by itself; where a longitudinal enterotomy incision is performed extracting the stone and closing it in a transverse fashion [1, 15, 16, 27] . Reisner et al. [14] in their review of 1001 cases, determined a lower mortality rate when performing an enterolithotomy by itself against a definitive biliary surgery during the same procedure. Also, an exploratory search for other stones in both the small and large bowel is mandatory to prevent reobstruction [15] . The need to repair the bilioenteric fistula and perform the cholecystectomy in the same procedure is still a matter of debate, and it must be weighed against performing the enterolithotomy alone. We opted to perform solely the enterolithotomy because the patient never experienced biliary colic or any other symptoms associated with gallbladder disease. We decided to correct only the occlusion during the laparotomy, as the surgical approach was less complicated, and it had a lower mortality rate. Simple enterolithotomy enthusiasts state the infrequency of recurrent gallstone ileus, and the rarity of complications directly related to a persistent gallbladder fistula, such as cholecystitis, cholangitis, malabsorption and carcinoma of the gallbladder [14, 17, 26, 28, 29] . Also, when the occlusion is resolved, the possibility of spontaneous closure of the fistulous track is higher, leaving behind only a fibrous remnant [26, 28] .
Less common management options for a gallstone ileus include; oesophagogastroduodenoscopy in gastric outlet obstruction or Bouveret's syndrome [30] , removal of a colonic stone with colonoscopy [31] , extracorporeal shock wave lithotripsy, endoscopic laser lithotripsy, electrohydraulic lithotripsy, or mechanical lithotripsy [1, 15, 18, 32] . A limitation for endoscopic management of a gallstone is a location out of endoscopic reach, however, whenever possible endoscopic treatment should be attempted, especially in elderly patients with associated comorbidities. We didn't attempt the latter because the hospital didn't have the necessary resources.
Laparoscopy treatment is also a feasible option in uncomplicated cases, if it's managed by experienced laparoscopic surgeons, although increased operating time and conversion rate are to probably be expected [6] .
Conclusion
A Cholecystocolonic fistula must be suspected when the patient is elderly, female, affected by gallbladder lithiasis and presenting a distal colon obstruction. Surgical relief of obstruction by performing an enterolithotomy is the cornerstone of the treatment, and a one-stage cholecystectomy and repair of the bilioenteric fistula is justified only in selected patients in good general condition and who are adequately stabilized preoperatively. Whenever possible, utilizing less invasive measures with an endoscopic approach avoids the potential morbidity of surgery.
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